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negative electrode made of lithium as a 
negative electrode active material, and the 
positive electrode composed of lithium- 
transition metal composite oxide expressed by 
formula: LiX Ni1-Y MY OZ (wherein, 0< X<1.3 
and 0=<Y=<1,1.8<Z<2.2. Also, M is cobalt or 2 
or more sorts of transition metals including 
cobalt) as a positive electrode active material, 
0.1-20 mol % in total of one or more kinds of 
salts and/or hydroxides of metals selected from 
the group consisting of sodium, magnesium, 
aluminium, potassium, calcium, scandium, 
titanium, vanadium, chrome, manganese, iron, 
cobalt, nickel, copper, and zinc, are added into 
the above-mentioned positive electrode active 
material. 



[EFFECTS] 

/Xlt&MfrWtiWfo&fflM&ti Mraxide to the positive electrode active 

material makes difficult the decomposition of 
the electrolyte at the time of storage at high 
temperatures. 

For this reason, a rise of the internal 
resistance of a battery is small and it excels in a 
storing characteristic. 
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[CLAIM 1] 

A non-aqueous battery, in which in a non- 
aqueous battery equipped with a negative 
electrode made of lithium as a negative 
electrode active material, and the positive 
electrode composed of lithium- transition metal 
composite oxide expressed by formula: LiX 
Ni1-Y MY OZ (however, 0< X<1.3 and 
0=<Y=<1,1.8<Z<2.2. Also, M is cobalt or 2 or 
more sorts of transition metals including cobalt) 
as a positive electrode active material, 0.1-20 
mol % in total of one or more kinds of salts 
and/or hydroxides of metals selected out of the 
group consisting of sodium, magnesium, 
aluminium, potassium, calcium, scandium, 
titanium, a vanadium, chrome, manganese, 
iron, cobalt, nickel, copper, and zinc, are added 
into the above-mentioned positive electrode 
active material. 
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EJLttf, i^ireo. 1-20^ 

^%mm & fix v ^ 5 r t £#m 

[91*51 2 ] [CLAIM 2] 

MfE*&riS$3jf£^1-5£jM The non-aqueous battery of the Claim 1 

Tfc5H#3®lfEife<Z>#7M^t wnerein an above-mentioned salt is the metal 

^ o salt containing carbon. 

[»*5S3] [CLAIM 3] 

Ifffa^^Sr-a^T-rS^Ji^^^ The non-aqueous battery of Claim 2 wherein 

8£*£T&$!t#3®2iBfc03#zK metal salt confining an above-mentioned 

^Uj^ o carbon is carbonate. 

[»jfr®4] [CLAIM 4] 

iWlE&ttJfcdS&ft hATf Tne non-aqueous battery of the Claim 3 

/JL\±fi&ik— y-£vi'"Cfc3fl!3ft wherein the above-mentioned carbonate is the 



cobalt carbonate and/or carbonic acid nickel. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[0 0 0 2] 



[INDUSTRIAL APPLICATION] 

This invention relates to a non-aqueous battery. 
In detail it relates to improvement in the positive 
electrode aiming at improving the storing 
characteristic of a non-aqueous battery at high 
temperatures. 



[0002] 



[A PRIOR ART and a PROBLEM 
ADDRESSED] 

In recent years, the non-aqueous battery using 
the alloy or the carbon material etc. which 
occludes and may discharge metal lithium or a 
lithium ion as negative electrode material, and a 
lithium- transition metal composite oxide as a 
positive electrode material is drawing attention 
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Tk^fEiW, rWj^^/i^— ^H: as the battery which has a high energy density. 



U I 

L i Mn O 



2 - 



1-Y 



[0 0 0 3] 

itmt Lttt, 

L i F e 0 2 &T>*L i x N i 
C o Y O z ({&U 0 <X< 1 . 
3, O^Y^ 1, 1. 8<Z< 
2. 2) fcifflSJXfcibftT^ 
ft^T*^ L i x N i ,. Y C 



[0003] 

As an above lithium- transition metal composite 
oxide, LiMn02, LiFe02, LiXNil-YCoYOZ 
(however, 0< X<1.3, 0=<Y=<1,1.8<Z<2.2), etc. 
are known well. 

However, among them, LiXNil-YCoYOZ has 
large volume. It is one of the positive electrode 
active materials which attract attention most. 



[0 0 0 4] 



LivNi 



1-Y 



c 



[0 0 0 5] 

ifcmftL \z & ^ t t> tikmrn k fefe 



[0004] 

However, when the non-aqueous battery using 
LiXNM-YCoYOZ as a positive electrode active 
material is stored at high temperature for a long 
period of time, and especially when a 
secondary cell is stores at high temperatures in 
'the state~"(§tate~where the~litrTium*"ion was 
discharged from the positive electrode active 
material) of after charging for a long period of 
time, the internal resistance of a battery rises. 

That an internal resistance thus rises is 
considered based on the following reason. 



[0005] 

That is, at the charging time, lithium was 
discharged from the above positive electrode 
active material. 

As for charging back, the nickel in an active 
material or the oxidation number of cobalt 
exceeds 3. Moreover the oxidation number of 
the nickel or cobalt in an active material is over 
3 also at the time of discharge. 

Furthermore, also in the primary battery, the 
oxidation number of the nickel or cobalt in an 
active material is over 3 at the time of 
discharge. 

Thus when the oxidation number of a nickel 
or cobalt exceeds 3, the electrolyte 
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decomposes by the catalysis of these positive 
electrode active materials, and gas generated. 
By this gas that generated, a deformation 
happens to the plate shape of a positive 
electrode. Adhesion of a positive electrode 
active material layer with a core (collector) 
reduces, and an internal resistance rises. 



[0 0 0 6] 

t x h % t v ^ o mm & h o tc ft 

[0 0 0 7] 

^< ttztitchcDxh^x, * 
^mzmtitch i x Ni,. Y c 



[0006] 

Thus, the non-aqueous battery which used 
these species of positive electrode active 
material had a problem that it was unsuitable as 
electric power units, such as the vehicle 
telephone which is left at high temperatures for 
a long period of time. Therefore, the 
improvement was demanded. 

[0007] 

This invention was made that it should respond 
to such a request. 

The object is to provide the non-aqueous 
battery which uses LiXNil-YCoYOZ excellent in 
the storing characteristic at high temperatures 
as a positive electrode active material. 



[0 0 0 8] 



[0008] 



[tm&M&i-zttvxD^m] 

t ^ : L i x N i,. Y M Y O z (ft 
U 0 <X< 1 . 3 X 0 ^Y^ 
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b ^^tf 2 m&>±.<Dm&&mx 

t -r z> iEm t %. z> ^tr^« 
*ftT\ -thy vj*. 



[SOLUTION OF THE INVENTION] 

The non-aqueous battery based on this 
invention for realizing the above object (the "this 
invention battery" is called below) is 
a non-aqueous battery equipped with a 
negative electrode made of lithium as a 
negative electrode active material, and the 
positive electrode composed of the lithium- 
transition metal composite oxide expressed by 
formula: LiX Ni1-Y MY OZ (However, 0< X<1.3. 
0=<Y=<1,1.8<Z<2.2. And, M is cobalt or 2 or 
more sorts of transition metals including cobalt) 
as a positive electrode active material, 
wherein 0.1-20 mol % in total of one or more 
kinds of salts and/or hydroxides of metals 
selected out of the group consisting of sodium, 
magnesium, aluminium, potassium, calcium, 
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scandium, titanium, a vanadium, chrome, 
manganese, iron, cobalt, nickel, copper, and 
zinc are added to the above-mentioned positive 
electrode active material. 



[0 0 0 9] 

it, mt-r hvtJ*. mtxy 

-mmm^mm^-^±^xm = 

[0 0 10] 

XBMX 0 . 1-20 (IE 

m^ui o o^/^m^MLx 
o. i ~2 0^35) izmmz 
tiz><D\t s o. i^^/o^mx 
femm^k mmmtLxmz 
mMm<DftmznM-t 

tf%ft^%$L£ti-r^ -^2 0 



[0009] 

As the metal salt in this invention, halide, such 
as sodium chloride, a potassium chloride, 
magnesium chloride, and copper chloride, 
oxalate, such as sodium oxalate and potassium 
oxalate, acetate, such as sodium acetate and 
potassium acetate, carbonate, such as sodium 
carbonate, potassium carbonate, and alminum 
carbonate, nitrate, such as copper nitrate, 
sulfates, such as copper sulfate, are illustrated 
as typical substances. 

However, among them the salt which 
xontainsxarbons, & such»as,oxalate,,acetate,.and= 
carbonate, is desirable. Carbonate is especially 
preferable among them. Cobalt carbonate and a 
carbonic acid nickel are the most desirable 
among carbonates. 



[0010] 

The additional amount of a metal salt and/or 
metal hydroxide is regulated into 0.1-20 mol % 
in total (it is a 0.1-20 mol part to the 100 mols 
part of positive electrode active materials) with 
respect to a positive electrode active material. It 
is because if it is less than 0.1 mol %, an 
addition effect (effect which suppresses 
decomposition of the role electrolyte as a 
catalyst poison) is not expressed sufficiently. On 
the other hand, if exceeding 20 mol %, the 
internal resistance of a battery will rise because 
of low electroconductivity of these metal salts 
and a metal hydroxide. Also since a diffusion 
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xh, ztibomMi, iEMm 

mM^MLXO. l~20^e 
[0 0 12] 
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of lithium in the positive electrode at the time of 
a charging and discharging becomes bad, a 
charging and discharging efficiency reduces. 



[0011] 

2 or more sorts of metal salts or metal 
hydroxides may respectively be added as 
required. 

Also in this case, those total amounts need to 
be regulated to 0.1-20 mol % to a positive 
electrode active material. 



[0012] 

As the negative electrode made of lithium as a 
negative electrode active material in this 
invention, the thing using the alloy or the carbon 
material which occludes and discharge metal 
lithium and a lithium ion, as an electrode 
material is mentioned. 



[0 0 13] 

#38 91 fit* L i x Ni, Y Co Y 0 

z ziEmmyoMb Lxm^tzm 

£fcfflmbtevX^1tGLMW<D 
Z>^b\z.£<omM^, l)ot# 

Z&W-t 5 r b fc$3b Lfc t> w 

z>z.btf-*!mxhz> 0 

[0 0 14] 
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[0013] 

This invention suppresses decomposition of the 
electrolyte which raised the problem when 
LiXNM-YCoYOZ is used as a positive electrode 
active material, by adding a metal salt and/or 
metal hydroxide to a positive electrode active 
material. 

Thereby it succeeded in improving the storing 
characteristic under the high temperature of a 
non-aqueous battery. 

Therefore, as for the other member which 
comprises batteries, such as the electrolyte, it 
proposes as a non-aqueous battery 
conventionally. Or it is possible to use various 
material currently used without limitation 
especially. 



[0014] 

As a non-aqueous electrolyte, the solution 
which dissolved solute such as LiPF6, LiCI04, 
UCF3S03 at a ratio of 0.7-1 .5M (a mole/liter) in 
organic solvents, such as ethylene carbonate, 
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b^^cD^^MM^, Z.tibt vinylene carbonate, and propylene carbonate, 

i?/ ^jv-fy — h , i/^f- the mixed solvent of these with low boiling point 

fr-fy^-tf^^. i t solvent, such as a dimethyl carbonate, a diethyl 

h $r i/=c $i/ s i 2 - h carDonate - 1 .2" dimethoxyethane, 1 ,2- diethoxy 

^v-zc^v k h f^v/ ethane, and an ethoxymethoxy ethane is 

**>i£Z<Dmimmk<Dm ment,oned - 

L i P F 6 , L i C 
1 0 4> L i C F 3 S 0 3 ft¥<D& 
K&0. 7~ 1 . 5M 

[0015] [0015] 



[0 0 16] 



[EFFECT] 

In this invention, a metal salt and/or metal 
hydroxide works as a catalyst poison in the 
decomposition reaction of the electrolyte. 
Whether especially are in a secondary cell, and 
it preserves in the state of charging back for a 
long period of time or it preserves for a long 

=peri©d=0f=timergas-seldonvoeeurred^ 

For this reason, a deformation comes to 
seldom happen to the plate shape of a positive 
electrode. 

A rise of the internal resistance of a battery is 
suppressed. 

[0016] 



immm] 

is w n rtmmm kurt h mfe £ 
^3Et^v^is^fev>Tjis:^ 



[Example] 

Hereafter, this invention is explained in greater 
detail based on an Example. 

However, this invention is not limited to the 
following Example at all. It is possible to alter 
suitably and to perform it in the range which 
does not alter the gist. 



[0 0 17] 



[0017] 

(Example 1) The non-aqueous battery (this 
invention battery) of a flat type was produced. 
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[0018] 



L i OHt, 
Co (OH) 
1 : IT'fl 



N i (OH) 2 
2 b%*rfr&2 : 
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MIL, L i N i 05 C o 05 0 2 

[0 0 19] 
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[Positive electrode] 

After LiOH, Ni(OH)2 and Co (OH)2 were mixed 
with the blending bowl by molar ratio 2:1:1, this 
mixture is heat-processed for 20 hours at 750 
degrees C in a dry air atmosphere. 

The positive electrode active material shown 
by LiNi0.5Co0.5O2 was obtained, 
subsequently, it is ground the inside of a 
Ishikawa type mixing blending bowl. 

The positive electrode active material powder 
whose average particle diameter is 5 
micrometers was obtained. After that, 0.1 mol % 
of potassium chloride powders was add-mixed 
to this positive electrode active material powder. 



[0019] 

Subsequently, the positive electrode active 
material powder which add-mixed the above 



"potassium chloride powder, acetylene black as 
an electroconductive agent, and the 
polyvinylidene fluoride as a binder are mixed by 
the weight ratio 90:6:4, and the anode mix is 
prepared. Pressure application molding of this 
anode mix was carried out by the pressure of 
2t/cm2 at the disk shape with a diameter of 20 
mm. After that, it heat-processed for 2 hours at 
250 degrees C, and the positive electrode was 
produced. 

[0020] 



[Negative electrode] 

The rolling plate of metal lithium which has 
predetermined thickness was pierced to the 
disk shape with a diameter of 20 mm, and the 
negative electrode was produced. 



[0 0 2 1 ] 



[0021] 
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[^zkfI#P8£] [Non-aqueous electrolyte] 

— V t 1 , The lithium perchlorate was dissolved to mixed 

y^ri/^Z 1/ b<D^W solvents of a propylene carbonate and 1,2- 

ffftfttt*K, y * * d ; m f ho^ethane in an equal volume, at a ratio 

»*iw/^i/n , , \ _ of 1M (a mole/liter), and the non-aqueous 

^ " * h ® electrolyte was prepared. 

[0 0 2 2] [0022] 



Ai^iifc (mm^tfe: a: 

^24. 0mm, J¥£ 3. 0m 
m) 0 ^jb\-t/N°l/-^i LTte, 

p"p^ Rr/wtf- Kj) Sr&JBU 



[Production of a battery] 

this invention battery BA1 of a flat type was 
produced using the above positive and/or 
negative two poles and non-aqueous 
electrolyte. (Battery dimension : The diameter of 
24.0 mm, 3.0 mm in thickness). 
In addition, as a separator, the fine porous film 
made from a polypropylene (made in a Hoechst 
"cellars" company, brand name "a cell guard") is 
used. 

This was made to impregnate a previous 
non-aqueous electrolyte. 



[0 0 2 3] 

a i %m$:&)K7jki-mmmx*h 

lit, jEBi, Affi2 % ztib 
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[0023] 

Fig. 1 is a sectional drawing showing typically 
the produced this invention battery BA1. 

This invention battery BA1 shown in said 
figure consists of a positive electrode 1, a 
negative electrode 2, a separator 3 which 
separates these both electrodes 1 and 2 
mutually, a positive electrode can 4, a negative 
electrode can 5, a positive electrode collector 6, 
a negative electrode collector 7, and the 
insulated packing 8 made from a polypropylene. 

[0024] 

The positive electrode 1 and the negative 
electrode 2 are housed in the battery case 
formed by positive and/or negative two poles 
cans 4 and 5 facing to each other via the 
separator 3 which impregnated the non- 
aqueous electrolyte. 
A positive electrode 1 is connected to the 
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positive electrode can 4 via the positive 
electrode collector 6. Moreover a negative 
electrode 2 is connected to the negative 
electrode can 5 via the negative electrode 
collector 7. It is constituted that the chemical 
energy produced within the battery can be 
taken out from both terminals of the positive 
electrode can 4 and the negative electrode can 
5 to the outside as an electrical energy. 

[0025] 

(Examples 2-5) The additional amount of the 
potassium chloride powder opposing to a 
positive electrode active material powder was 
respectively made into 5 mol %, 10 mol %, 15 
mol %, and 20 mol %. It is made to be the same 
as that of above Example 1 except an above. 

The positive electrode was produced. 

Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA2 (additional 
amount:5 mol % of a potassium chloride 
powder), BA3 (additional amount: 10 mol % of a 



potassium chloride powder), BA4 (additional 
amount:15 mol % of a potassium chloride 
powder), and BA5 (additional amount:20 mol % 
of a potassium chloride powder) were produced 
in order. 



[0026] 

(Examples 6-10) It replaced the potassium 
chloride powder with the potassium oxalate 
powder. It is made to be the same as that of 
Example 1-5 except an above. 

The positive electrode was produced. 

Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA6 (additional 
amount:0.1 mol % of a potassium oxalate 
powder), BA7 (additional amount:5 mol % of a 
potassium oxalate powder), BA8 (additional 
amount:10 mol % of a potassium oxalate 
powder), BA9 (additional amount: 15 mol % of a 
potassium oxalate powder), and BA10 
(additional amount:20 mol % of a potassium 
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oxalate powder) were produced in order. 



[0027] 

(Examples 11-15) It replaced the potassium 
chloride powder with the potassium acetate 
powder. It is made to be the same as that of 
Example 1-5 except an above. 

The positive electrode was produced. 

Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA11 (additional 
amount:0.1 mol % of a potassium acetate 
powder), BA12 (additional amount:5 mol % of a 
potassium acetate powder), BA13 (additional 
amount: 10 mol % of a potassium acetate 
powder), BA14 (additional amount:15 mol % of 
a potassium acetate powder), and BA15 
(additional amount:20 mol % of a potassium 
acetate powder) were produced in order. 
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[0028] 

(Examples 16-20) It replaced the potassium 
chloride powder with the potassium carbonate 
powder. It is made to be the same as that of 
Example 1-5 except an above. 

The positive electrode was produced. 

Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA16 (additional 
amount:0.1 mol % of a potassium carbonate 
powder), BA17 (additional amount:5 mol % of a 
potassium carbonate powder), BA18 (additional 
amount: 10 mol % of a potassium carbonate 
powder), BA19 (additional amount:15 mol % of 
a potassium carbonate powder), and BA20 
(additional amount:20 mol % of a potassium 
carbonate powder) were produced in order. 



[0029] 

(Comparative Example 1) 



The potassium 
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iM.ik% V VJ*ffi3i%WilNf&&L chloride powder was not add-mixed to the 

positive electrode active material powder. It is 
made to be the same as that of Example 1 
except an above. 
The positive electrode was produced. 
Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 
The comparison battery BC1 was produced. 

[0030] 

(Comparative Example 2) The additional 
amount of the potassium chloride powder 
opposing to a positive electrode active material 
powder was made into 25 mol %. It is made to 
be the same as that of Example 1 except an 
above. 

The positive electrode was produced. 
Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 
The comparison battery BC2 was produced. 

[0031] 
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(Comparative Example 3) The additional 
amount of the potassium oxalate powder 
opposing to a positive electrode active material 
powder was made into 25 mol %. It is made to 
be the same as that of Example 6 except an 
above. 

The positive electrode was produced. 

Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 

The comparison battery BC3 was produced. 

[0032] 

(Comparative Example 4) The additional 
amount of the potassium acetate powder 
opposing to a positive electrode active material 
powder was made into 25 mol %. It is made to 
be the same as that of Example 11 except an 
above. 

The positive electrode was produced. 

Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 
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The comparison battery BC4 was produced. 
[0033] 

(Comparative Example 5) The additional 
amount of the potassium carbonate powder 
opposing to a positive electrode active material 
powder was made into 25 mol %. It is made to 
be the same as that of Example 16 except an 
above. 

The positive electrode was produced. 

Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 

The comparison battery BC5 was produced. 

[0034] 

(Comparative Example 6-11) It replaced the 
potassium chloride powder with the lithium 
carbonate powder. It is made to be the same as 
that of Example 1-5 and Comparative Example 
2 except an above. 

The positive electrode was produced. 

Subsequently, these positive electrodes were 
used. It is made to be the same as that of 



w*mBC6 mmv f- 
n^mm ■. o. 
bc7 (fcmw&ffijzcom 
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Example! except an above. 

The comparison batteries BC6 (additional 
amount:0.1 mol % of a lithium carbonate 
powder), BC7 (additional amount:5 mol % of a 
lithium carbonate powder), BC8 (additional 
amount: 10 mol % of a lithium carbonate 
powder), BC9 (additional amount:15 mol % of a 
lithium carbonate powder), BC10 (additional 
amount:20 mol % of a lithium carbonate 
powder), and BC11 (additional amount:25 
mol % of a lithium carbonate powder) were 
produced in order. 



[0035] 

In production of each positive electrode of this 
invention battery BA1- BA15 and comparison 
battery BC1- BC4, the kind and the additional 
amount of a metal salt powder which were 
added to the positive electrode active material 
powder are collectively shown in next Table 1 . 

In production of each positive electrode of 
this invention batteries BA16-BA20 and the 
comparison batteries BC5-BC11, the kind and 
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iSfXlElgfetoWRttz.fflaL the additional amount (mol%) of a metal salt 

1Z&fcfflfo&<Dffl%RXfi%M§L powder which were added to the positive 

(^e/v%) £\ &.(D% 2l(L$.t e|ectr °de active material powder are collectively 

g^^- shown in the next table 2. 
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[0037] 
[Table 2] 
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Mini. MS 
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[Storing characteristic] 

This invention battery BA1- BA20 and 
comparison battery BC1- BC11 were charged. 
After that, it will store for 30 days at 80 degrees 
C. 

The storing characteristic of each battery was 
investigated. 

A result is shown in Fig. 2. 

Increasing rate (%) of the internal resistance 
of a battery evaluated the storing characteristic. 
The internal resistance of a battery is measured 
by 1kHz. 

The R/C of an internal resistance was 
calculated by the following expression. 

[0039] 

Increasing rate (%) of the internal resistance of 
a battery = (The internal resistance after 
preservation - Internal Resistance before 
Preservation) *100/ the internal resistance 
before preservation 
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[0040] 

Fig. 2 is the graph which shows the storing 
characteristic of each battery setting the 
increasing rate (%) of the internal resistance of 
a battery as the vertical axis, and the additional 
amount (mol%) of a metal salt as the horizontal 
axis. 

As shown in said figure, in this invention 
battery BA1- BA20, the increasing rate of the 
internal resistance of a battery is as low as 50% 
or less. On the other hand, in comparison 
battery BC1- BC11, the increasing rate of the 
internal resistance of a battery is as high as 
100% or more. 

This shows suppressing a rise of the internal 
resistance of the battery when storing at high 
temperatures by adding 0.1-20 mol % of 
potassium salts to a positive electrode active 
material. 

Especially in this invention batteries BA6- 
BA20 which added potassium oxalate, 
potassium acetate, or potassium carbonate, the 
increasing rate of the internal resistance of a 
"battery is as low as a 40% or less. By this 
invention batteries BA16-BA20 which added 
potassium carbonate among them, the 
increasing rate of the internal resistance of a 
battery is extremely as low as a several percent. 

Accordingly, the salt including carbons, such 
as oxalate, acetate, and carbonate, is desirable. 
Among them it turns out that carbonate is 
especially preferable. 

Moreover, from Fig. 2, when lithium 
carbonate (lithium salt) is added to a positive 
electrode active material (comparison batteries 
BC6-BC11 ), a rise of the internal resistance of a 
battery cannot be suppressed. Also the rise of 
the internal resistance of a battery becomes 
larger than the time of the non-addition 
(comparison battery BC1) rather. 

It turns out that a storing characteristic 
becomes bad on the contrary. 



[0 0 4 1] 



[0041] 



01/08/03 



20/36 



(C) DERWENT 



JP7-192721-A 



DERWENT 
* 



THOMSON SCIENTIFIC 



&mw2 1~2 5) mtuy 
tmm\^vx, mtt&mnm 

B A 2 1 OMb^MJ 

: 0 . 1 , B A 

2 2 (*ft^n; t&nmvm 

MM. : 5 N B A 2 3 (M. 

it-TbV ->A©*«0i: 1 

0 , B A 2 4 (Ifi-fk-t- h 
y ?i>^*tf)»i[ : 1 5^e 
A-%) , B A 2 5 (mt-T bV^7 
J»ffi3l(DmiNm : 2 0 

[0 0 4 2] 

(^fetfii 2 6~3o) tttfb* y 

Jfefll 1 ~ 5 £ l^fc: LT\ iEm 

1 cPi«^lt, m^*mwm 

jtBA26 i/<>^ 

nmommm. . o. i , 
BA2 7 (mk^y^i/v&ffl 

*<7)»* : 5 N B A 2 

8 (mt^^^^^^BMom 

1j\\Mi: 1 0 ,BA29(I 

1 5 ^e/V%) , B A 3 0 Ctfrffc^ 
^^A^tf^P* : 2 0 

[0 0 4 3] 

(ntfeflj 3i-35) y 
m v ^ r c £**mnjfe#i i - 5 



(Examples 21-25) It replaced the potassium 
chloride powder with the sodium chloride 
powder. It is made to be the same as that of 
Example 1-5 except an above. 

The positive electrode was produced. 

Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA21 (additional 
amount:0.1 mol % of a sodium chloride 
powder), BA22 (additional amount:5 mol % of a 
sodium chloride powder), BA23 (additional 
amount:10 mol % of a sodium chloride powder), 
BA24 (additional amount:15 mol % of a sodium 
chloride powder), and BA25 (additional 
amount:20 mol % of a sodium chloride powder) 
were produced in order. 



[0042] 

(Examples 26-30) It replaced the potassium 
chloride powder with the magnesium chloride 
-powder^lt=is=made=to=be=the-same=as=that=of- 
Example 1-5 except an above. 
The positive electrode was produced. 



Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA26 (additional 
amount:0.1 mol % of a magnesium chloride 
powder), BA27 (additional amount:5 mol % of a 
magnesium chloride powder), BA28 (additional 
amount: 10 mol % of a magnesium chloride 
powder), BA29 (additional amount:15 mol % of 
a magnesium chloride powder), and BA30 
(additional amount:20 mol % of a magnesium 
chloride powder) were produced in order. 



[0043] 

(Examples 31-35) It replaced the potassium 
chloride powder with the chlorinated copper 
powder. It is made to be the same as that of 
Example 1-5 except an above. 
The positive electrode was produced. 
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Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA31 (additional 
amount:0.1 mol % of a chlorinated copper 
powder), BA32 (additional amount:5 mol % of a 
chlorinated copper powder), BA33 (additional 
amount: 10 mol % of a chlorinated copper 
powder), BA34 (additional amount: 15 mol % of 
a chlorinated copper powder), and BA35 
(additional amount:20 mol % of a chlorinated 
copper powder) were produced in order. 

[0044] 

(Comparative Example 12) The additional 
amount of the sodium chloride powder to a 
positive electrode active material powder was 
made into 25 mol %. It is made to be the same 
as that of Example 21 except an above. 

The positive electrode was produced. 

Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 
— The=comparison=battery=BG=12=was-produeedt= 



[0045] 

(Comparative Example 13) The additional 
amount of the magnesium chloride powder to a 
positive electrode active material powder was 
made into 25 mol %. It is made to be the same 
as that of Example 26 except an above. 

The positive electrode was produced. 

Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 

The comparison battery BC13 was produced. 

[0046] 

(Comparative Example 14) The additional 
amount of the chlorinated copper powder to a 
positive electrode active material powder was 
made into 25 mol %. It is made to be the same 
as that of Example 31 except an above. 

The positive electrode was produced. 

Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 
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The comparison battery BC14 was produced. 

[0 04 7] [0047] 
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[Storing characteristic] 

It is made to be the same as that of the point. 

The storing characteristic (it will preserve for 
30 days by 80 degrees C) of this invention 
batteries BA21-BA35 and the comparison 
batteries BC12-BC14 was investigated. 

A result is shown in Figure 3. 

In addition, in Fig. 3, in order that a 
comparison is expedient, the result (it posts 
from Fig. 2) of the comparison battery BC1 is 
also shown. 

[0050] 

Fig. 3 is the graph which showed the storing 
characteristic of each battery setting increasing 
rate (%) of the internal resistance of a battery as 
vertical axis, and the additional amount (mol%) 
of a metal salt as the horizontal axis. 

As shown in said figure, by this invention 
batteries BA21-BA35, the increasing rate of the 
internal resistance of a battery is as low as a 
50% or less. By the comparison batteries 
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~B~CT2-Bd471he~increasing rate of the internal 
resistance of a battery is as high as 100 % or 
more. 

This shows suppressing notably the rise of 
the internal resistance of the battery when 
storing at high temperatures by adding 0.1-20 
mol % of metal salts, such as sodium chloride, 
to a positive electrode active material powder. 



[0051] 

(Examples 36-48) It replaces a potassium 
chloride powder with each hydroxide powder of 
aluminium, potassium, calcium, scandium, 
titanium, a vanadium, chrome, manganese, 
iron, cobalt, nickel, copper, and zinc. And the 
additional amount of each hydroxide powder 
was made into 5 mol %. It is made to be the 
same as that of Example 1 except an above. 

The positive electrode was produced. 

Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
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Example 1 except an above. 

This invention batteries BA36 (aluminium 
hydroxide addition), BA37 (potassium hydroxide 
addition), BA38 (calcium hydroxide addition), 
BA39 (hydroxylation scandium addition), BA40 
(titanium hydroxide addition), BA41 
(hydroxylation vanadium addition), BA42 
(hydroxylation chrome addition), BA43 
(hydroxylation manganese addition), BA44 (iron 
hydroxide addition), BA45 (cobalt hydroxide 
addition), BA46 (nickel hydroxide addition), 
BA47 (hydroxylation copper addition) and BA48 
(zinc hydroxide addition) were produced in 
order. 
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[Storing characteristic] 

It is made to be the same as that of the point. 

The storing characteristic (it will preserve for 
30 days by 80 degrees C) of this invention 
batteries BA36-BA48 was investigated. 

A result is shown in Fig. 4. 

[0053] 

Fig. 4 is the graph which showed the storing 
characteristic of each battery setting increasing 
rate (%) of the internal resistance of a battery 
the vertical axis, and the metallic element in a 
hydroxide as the horizontal axis. 

As shown in said figure, the increasing rate of 
the internal resistance of this invention batteries 
BA36-BA48 is as low as about 10%. 

This shows that a rise of the internal 
resistance of the battery when storing at high 
temperatures is notably suppressed by adding 
metal hydroxides, such as potassium hydroxide, 
to a positive electrode active material powder. 



01/08/03 



25/36 



(C) DERWENT 



JP7-192721-A 



DERWENT 
* 



THOMSON SCIENTIFIC 



[0 0 5 4] 

(mmm4 9-53) mt* v 

B A 4 9 ($gfc ^ /< /l" h <D«] 
4:0. BA5 0(K 

=j h <7)$s;frPi; : 5 * 
B A 5 1 (fitm^/^h 
(D^UM : 1 0 , BA5 

2 (^3/^ h<OWMM : 1 
5^A-%L BA5 3 
;\s b<DmMM : 2 0^/U%) £ 

[0 0 5 5] 

mmm 5 4 ~ 5 8 ) mt* v 

B A 5 4 y ^r/KD^P 

4:0.1 =t;V%) N B A 5 5 
5, ^vKD^P* : 5 
, B A 5 6 {fim=- y frfr 
<Z>WMM : 1 0 , B A 5 

7 ($gfe~y^/W>S^jni: : 1 
5 *JV%) % B A 5 8 y 
^/K7)»* : 2 0 ^E-7V%) £ 

[0 0 5 6] 

5 9-6 3) ^{b^7 V 

1^5 tmmKvx, iEm 



[0054] 

(Examples 49-53) It replaces a potassium 
chloride powder with the cobalt carbonate 
powder was used. It is made to be the same as 
that of Example 1-5 except an above. 

The positive electrode was produced. 

Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA49 (additional 
amount:0.1 mol % of cobalt carbonate), BA50 
(additional amount:5 mol % of cobalt 
carbonate), BA51 (additional amount: 10 mol % 
of cobalt carbonate), BA52 (additional 
amount:15 mol % of cobalt carbonate), and 
BA53 (additional amount:20 mol % of cobalt 
carbonate) were produced in order. 



[0055] 

(Examples 54-58) It replaces a potassium 
,chloride=powder=with=the_carbonic=acid=nickel_ 
powder was used. It is made to be the same as 
that of Example 1-5 except an above. 

The positive electrode was produced. 

Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA54 (additional 
amount:0.1 mol % of a carbonic acid nickel), 
BA55 (additional amount:5 mol % of a carbonic 
acid nickel), BA56 (additional amount:10 mol % 
of a carbonic acid nickel), BA57 (additional 
amount: 15 mol % of a carbonic acid nickel), and 



BA58 (additional amount:20 mol % of a 
carbonic acid nickel) were produced in order. 



[0056] 

(Examples 59-63) It replaces a potassium 
chloride powder with the sodium carbonate 
powder was used. It is made to be the same as 
that of Example 1-5 except an above. 
The positive electrode was produced. 
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-rhymers, 

[0 0 5 8] 

2 5 bLtcZbSX 

mzmmM5 4 tmmizLx , 

1 ci^^lt, it^mm bc 

1 6*{mLtc 0 



[0 0 5 9] 

atrnn 7) jEfii^sc«&* 

mmmz 2 5 *>v% tLtczt 
uKiznmms 9 ^iia 



Subsequently, these positive electrodes were 
used. It is made to be the same as that of 
Example 1 except an above. 

This invention batteries BA59 (additional 
amount:0.1 mol % of sodium carbonate), BA60 
(additional amount:5 mol % of sodium 
carbonate), BA61 (additional amount: 10 mol % 
of sodium carbonate), BA62 (additional 
amount:15 mol % of sodium carbonate), and 
BA63 (additional amount:20 mol % of sodium 
carbonate) were produced in order. 



[0057] 

(Comparative Example 15) The additional 
amount of the cobalt carbonate powder to a 
positive electrode active material powder was 
made into 25 mol %. It is made to be the same 
as that of Example 49 except an above. 

The positive electrode was produced. 

Subsequently, this positive electrode was 
used. It is made to be the same as that of 
"Example = 1-except = an = above: 

The comparison battery BC15 was produced. 

[0058] 

(Comparative Example 16) The additional 
amount of the carbonic acid nickel powder 
opposing to a positive electrode active material 
powder was made into 25 mol %. It is made to 
be the same as that of Example 54 except an 
above. 

The positive electrode was produced. 

Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 

The comparison battery BC16 was produced. 

[0059] 

(Comparative Example 17) The additional 
amount of the sodium carbonate powder 
opposing to a positive electrode active material 
powder was made into 25 mol %. It is made to 
be the same as that of Example 59 except an 
above. 

The positive electrode was produced. 
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mmi tmm^L-x, xm 

BC l 7$rfls*mfc. 



[0 0 6 0] 

*^liBA4 9~BA6 3 
2UWfc|fc®?&BC 1 5~BC 1 



Subsequently, this positive electrode was 
used. It is made to be the same as that of 
Example 1 except an above. 

The comparison battery BC17 was produced. 

[0060] 

In production of each positive electrode of this 
invention batteries BA49-BA63 and the 
comparison batteries BC15-BC17, the kind and 
the additional amount (mol%) of a metal salt 
powder which were added to the positive 
electrode active material powder are collectively 
shown in the next table 4. 



[0 0 6 1 ] 



[0061] 



[*4] 



[Table 4] 









B A 4 9 




0. 1 


B A 5 0 




5 


B A 5 1 




1 0 


B A 5 2 




1 5 


B A5 3 




2 0 


BC 1 5 




2 S 


B A 5 4 




0. 1 


BASS 


v *m> 


5 


B A 5 6 




1 0 


B A 5 7 




1 5 


B A 5 8 


ft 8- v >t ru 


2 0 


BC 1 6 


#t8 -ytn* 


2 5 


B A 5 9 


stmt h v *a 


0. 1 


B A6 0 
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B A 6 1 


&8* PJH 


1 0 


B A6 2 




1 S 


B A 6 3 


Stilt 


2 0 


BC1 7 




2 5 
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[0062] 



A4 9~BA6 3RXfft,mmftL 
BC15~BC17 
(8 0° Ct'3 0P») £ 

tc£>\Z, It^ffi^BCl, BC 
5St>^BM?lBAl 6~B 



[Storing characteristic] 

It is made to be the same as that of the point. 

The storing characteristic (it will preserve for 
30 days by 80 degrees C) of this invention 
batteries BA49-BA63 and the comparison 
batteries BC15-BC17 was investigated. 

A result is shown in Fig. 5. 

In addition, in Fig. 5, in order that a 
comparison is expedient, the result (it posts 
from Fig. 2) of the comparison batteries BC1 
and BC5 and this invention batteries BA16- 
BA20 is also shown. 



[0 0 6 3] 

##t££IH 2 RXfm 3tm\^& 

M% (D V v 7 {-^ L tc h <D Xh 

iBA16~BA2 0MBA 
4 9 ~ B A 6 3 -?femWL<Dft%<> 

BC5, BC15~BC17-C 

temm<Dftn&tfi<D_t%-mtf 1 

0 0%£X±.tM\<\ ^(D^hfr 

-20 *^%mn-f z>^bK£ 

■So 



[0063] 

Fig. 5 shows the storing characteristic of each 
battery at this time to the graph of the same 
coordinate system as Fig. 2 and 3. 
As shown in said figure, in this invention 



batteTie^BA~1^BA^07^h^ _ BA^9-BA63r^the^ 
increasing rate of the internal resistance of a 
battery is extremely as low as a several percent. 
On the other hand, in the comparison batteries 
BC1, BC5, BC15.-BC17, the increasing rate of 
the internal resistance of a battery is as high as 
100 %or more. 

This shows suppressing notably the rise of 
the internal resistance of the battery when 
storing at high temperatures by adding 0.1-20 
mol % of carbonate to a positive electrode 
active material powder. 



[0 0 6 4] 

*^tiBAl 6~B 
A 2 0MBA4 9~BA6 3 

RTiitmmmBc 1 , bcs, 

BC 1 5~1 7%3tmLtc'&, 
8 0° CT'6 0 BH^#U & 



[0064] 

Next, this invention batteries BA16-BA20, 
BA49-BA63, and the comparison batteries BC1, 
BC5, and BC 15-17 were charged. After that, it 
will preserve for 60 days by 80 degrees C. 

The storing characteristic of each battery was 
investigated. 
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nM(0^m^M^<tz. 0 A result is shown in Fig. 6. 

£rll]6^-r o 
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BC5, BC15~BC17t* 

tem^oftm#io±lM^ 1 

0 0%^±ci^V^ o Z.<D~kfr 

o. i ~2 o^-/i^%^pi-5r 

IIHBA4 9-BA5 8 
[0 0 6 6] 

•So 

[0 0 6 7] 



[0065] 

Fig. 6 shows the storing characteristic of each 
battery at this time to the graph of the same 
coordinate system as Fig. 2 and 3. 

As shown in said figure, in this invention 
batteries BA16-BA20, and BA49-BA63, the 
increasing rate of the internal resistance of a 
battery is as low as a 50% or less. On the other 
hand, in the comparison batteries BC1, BC5, 
BC15.-BC17, the increasing rate of the internal 
resistance of a battery is as high as 100 % or 
more. 

This shows suppressing notably the rise of 
the internal resistance of the battery when 
storing at high temperatures for a long period of 
time by adding 0.1-20 mol % of carbonate to a 
positive electrode active material powder. 

Especially by this invention batteries BA49- 
BA58 which added cobalt carbonate or a 
carbonic acid nickel, the increasing rate of the 
JntemaLrjejsjs.tan^^ 
low as a 10% or less. 

It turns out among them that cobalt carbonate 
or a carbonic acid nickel is especially preferable 
of carbonate. 



[0066] 

The case where this invention was applied to a 
flat type battery was mentioned as the example, 
and the above Example explained it. 

However, especially limitation does not have 
this invention in a battery shape. It can apply to 
the non-aqueous primary battery or the non- 
aqueous secondary cell of the other various 
shapes, such as a cylindric type and a square 
shape. 

[0067] 

Moreover, in the Example, a cobalt salt, a nickel 
salt, the potassium salt, the sodium salt, the 
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magnesium salt, and the copper salt were used 
as a metal salt. 

However, even when it uses an aluminium salt, 
a calcium salt, a scandium salt, a titanium salt, a 
vanadium salt, a chromium salt, a manganese 
salt, an iron salt, and a zinc salt, the non- 
aqueous battery excellent in the high 
temperature storing characteristic is obtained. 

Moreover as a metal hydroxide, even when it 
uses sodium hydroxide and magnesium 
hydroxide, the non-aqueous battery excellent in 
the high temperature storing characteristic is 
obtained. 



[0 0 6 8] 

t LTL i N i 05 C o 05 0 2 £ 

mzm^tz-m^te^xh, ± 



[0068] 

Furthermore, in the Example, LiNi0.5Co0.5O2 
was used as a positive electrode active 
material. 

However, when the other lithium- transition 
metal composite oxide regulated with this 
invention is used, the similar superior effect as 
an above Example is obtained. 



[0 0 6 9] 

<5 D 



[0069] 

In addition, the present inventors considered 
that generation of gas of a battery inside system 
was mainly based on decomposition of a non- 
aqueous electrolyte. 

However, generation of gas by decomposition 
of a binder is also considered. 

When the improvement in the storing 
characteristic by this invention is based on the 
latter of having suppressed generation of gas, 
This invention is not restricted to a liquid 
electrolyte battery, but is considered that 
application is possible by the solid electrolyte 
cell. 



[0 0 7 0] 



[0070] 



[EFFECT OF THE INVENTION] 

Eiffiftf(:#^©iISSl/ Since the specific metal salt and/or metal 
/Xfo4kMikWkik^ftWM&tl hydroxide is added to the positive electrode 
TV^S (DV rtiiL^W^Ilfl 77 active mater ' a, » decomposition of the electrolyte 
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W.<Dftfflfc&Z V d< V\ r<D is made difficult at the time of storage at high 
tzfr, mL<DftUmK<D±.m^ temperatures. 

.r.*y vs.7fej*M;i-zi:4o a For this reason, a rise of the internal 

/hS < . ^likWOo resistance of a battery is small and it excels in a 

storing characteristic. 



[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

It is the sectional drawing of this invention 
battery of a flat type. 

[FIGURE 2] 

It is the graph which shows the storing 
characteristic (it will preserve for 30 days by 80 
degrees C) of this invention battery and a 
comparison battery. 



IM3] [FIGURE 3] 

*mMmRmmmm<7)1%tf 11 is the Qraph which shows the storing 

#14 (80° ct3 0 0 cnaractens t' c 0* w '" preserve for 30 days by 80 

1 - . y_ ^j^., degrees C) of this invention battery and a 

- - comparison°battery. 

[H]4] [FIGURE 4] 

-fc : %mWM<ni&fcm i & (8 0° It is the graph which shows the storing 

C"C 3 0 0 fn\^k^) i k^'t^fy characteristic (it will preserve for 30 days by 80 

y-x*-fo% degrees C) of this invention battery. 
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[FIGURE 5] 

It is the graph which shows the storing 
characteristic (it will preserve for 30 days by 80 
degrees C) of this invention battery and a 
comparison battery. 

[FIGURE 6] 

It is the graph which shows the storing 
characteristic (it will preserve for 60 days by 80 
degrees C) of this invention battery and a 
comparison battery. 

[EXPLANATION OF DRAWING] 

BA1 This invention battery 

1 Positive Electrode 

2 Negative Plate 
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[FIGURE 1] 
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[03] [FIGURE 3] 
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[FIGURE 4] 
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[FIGURE 6] 



01/08/03 



34/36 



(C) DERWENT 



DERWENT 

JP7-1 9272 1 -A * 



THOMSON SCIENTIFIC 



* 

■H 
& 



lOOi 



BA59 
BA16 



BC1 



▲ : h y ox. 



BA54 
BA49 



BA60 
A 

o 

BA17 



BASS 



BC)7 A 
BC50 

BC15 
B 

BC16 



BA61 

e 

BA18 



BA56 



BA62 
BAJ9 



BA57 



BA63 
▲ 

o 

BA20 



BA58 



i l BA5D$ BA51$ BA52D BA53D 



0 5 10 15 20 



25 



35] 



[FIGURE 5] 
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